The ligands 2,2'-bipyridine, orthophenanthroline, and 8-aminoquinoline containing the aromatic N -C -C -N group in common are known to form mono, bis, and tris complexes with metal ions 2 . Although bis and tris complexes have been studied in detail, only few examples of mono complexes are available 3~5 . We report here the characterisation of a few four coordinated mono complexes of cadmium (II) thiocyanate with 2,2'-bipyridine, orthophenanthroline, 5-nitro-orthophenanthroline, and 8-aminoquinoline. The thiocyanate group is known to coordinate to metal ions either through N or S atom and analysis of infrared spectra of these mono complexes is expected to indicate the bonding of the thiocyanate group in these complexes.
Experimental
Materials: Cadmium (II) thiocyanate, orthophenanthroline, 2,2'-bipyridine and 8-aminoquinoline were the products of British Drug House. 5-Nitroorthophenanthroline and 2,9-dimethyl-orthophenanthroline were obtained from G. Frederick & Smith Chemical Co., U.S.A.
General Method of Preparations of the Complexes
Cadmium (II) thiocyanate (0.45 g, 0.004 M) was dissolved in 100 ml of 95% ethanol and was filtered. To the filtrate an ethanolic (95%) solution of aromatic amine (0.004 M in 20 ml) was added. The mixture was refluxed for 30 min. The separated white or pale yellow precipitates were suction filtered, washed with 95% ethanol, and dried under vacuum at room temperature. Yield varied from 85 to 90%.
Experimental procedure: Infrared spectra were recorded in the range 4000 -300 cm -1 on a Perkin Elmer Model 621 spectrophotometer. Both Nujol mull (Csl plates) and KBr pellete technique were used. Each spectrum was calibrated with polystyrene film. The room temperature (25 °C) magnetic susceptibility measurements were carried out on a Gouy Balance using copper (II) sulphate pentahydrate as the standard. The complexes were found to be diamagnetic. Carbon, hydrogen, and nitrogen were determined microanalytically. The analytical results are presented in Table 1 and the infrared spectral data are given in Table 2 . The complexes being poorly soluble in common organic solvents the electrolytic conductance and molecular weight measurements were not possible.
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Results and Discussion
Cadmium (II) ion has a completely filled d 10 electronic configuration and usually forms tetrahedral complexes utilising sp 3 hybrid Orbitals for bonding. The complexes reported here were synthesized by the chelation reaction of cadmium (II) thiocyanate and bidentate amine in ethanol. Analytical data indicate that the complexes are tetra-coordinated and have the general formula Cd(CNS)2(AA) (where AA represents the bidentate amine ligand) 6 .
The ambident nature of the thiocyanate ion is well established. Cadmium (II) being intermediate in class "a"-class "b" behaviour is able to bind to either N or S atom depending upon the other ligands present in the molecule 7 * 8 . The thiocyanate ion should have three fundamental infrared absorption frequencies: the strong band due to the C -N stretch, the weak C -S stretch, and the weak N -C -S bend. All these three bands were observed in the infrared spectra of these mono complexes of cadmium (II) (see Table 2 ). Infra-red spectra have been claimed to indicate the linkage of the thiocyanate groups with the metal ion. Usually a sharp band at > 2100 em -1 is characteristic of the S-bonded complexes while a broad band at 2100 cm -1 has been attributed due to the N-bonded thiocyanates 7 . In the v (C -S) region the S-bonded thiocyanates absorb around 700 cm -1 and N-bonded thiocyanates absorb at 760 -880 cm -1 . Furthermore, a band at 450 -500 cm -1 is the characteristic of the N-bonded complexes where as a band in the region 400 -440 cm -1 with a weak band at higher frequency is the characteristic of S-bonded complexes 9 ' 10 . These generalizations have often been used to establish the type of bonding of the thiocyanate group and their correctness has received further support by direct X-ray structure evidence n ' 12 
